mischief, and that under conditions favouring it the disease might break out in severe epidemic form-a consideration which bears upon the question of preventive inoculation.
The clinical picture of the severe case conforms so closely to that of typhoid that a complete description of the signs and symptoms would serve no purpose. A certain diagnosis between the two must be based on the laboratory findings.
The onset calls for no lengthened description. In only eleven of the cases could it be accurately noted. Abdominal pain and diarrhoea were the most frequent, occurring at onset in nine and eight cases respectively; together with vomiting they were the features of three cases which had a sudden onset. Headache occurred in six, cough in three, and epistaxis in two cases. The tongue resembled that found in typhoid.
In thirteen cases spots were present, and in some instances they were of larger size and less regular outline than those of true typhoid.
Abdominal distension is often noticeable by its absence, while in the toxic patients the 'typhoid state', with its wandering and low delirium, is less often a feature.
Reepiratoru System.
Rapid breathing is evidence, but not, like the pulse, a constant feature of a severe infection. In some cases it is not associated with definite signs in the lungs, and would appear to be the effect of the toxaemia on the central nervous system; a variability in the rate is suggestive of this type.
In four out of the seventeen cases the respiratory manifestations were so definite as to be a presenting feature of the clinical picture, and these cases are worth further consideration. Massive Pneuanonia-s-Caee 4, Ohart I. Developed the signs of lobar pneumonia at both bases (chiefly the right) on the sixth day of the disease; became delirious and died four days later, that is, CHART I on th~eleventh day of the disease. At the autopsy the right lower lobe was solid and sank in water, and there was a little lymph on the pleurae and between the lobes. The left lower lobe was con-Pulse gested. There was early typhoid ulceration of the 140 small intestine. 130 Was this pneumonia caused by paratyphoid or ItO a supervening pneumococcal infection~It has been 110 shown that lobar pneumonia can be caused by Hac. 100 typhosus and paratyphosus alone, though probably 90 more often the pneumococcus is in association. In 80 this case there was an abrupt beginning to the lung 70 invasion, as the record of the temperature, pulse, and respiration shows. There was no sputum, and no Resp 24 zs J4 J8 3S :Ill 44 ell culture from the consolidated lung was made.
Ttmper8ture~FulsecrA"O Case 3, Chart II. Massive pneumonia with cavity formation from necrosis. The respiration rate was high from the time of admission (eighth day) to hospital and the colour dusky. On the fifteenth day the resonance and breath sounds were impaired at both bases posteriorly; on the twenty-third day these signs were more marked, and as the' spiked' temperature suggested the possibility of suppuration the chest was punctured, but without result. A small quantity of saline was then injected from a syringe into the lung, sucked back, and put into broth, but with a negative result. On the twenty-seventh day there were many crepitations heard over the lungs posteriorly; the breathing was about forty and increasingly embarrassed. On the twenty-ninth day the patient died. A comparison of the foregoing signs with the post-mortem findings brings out once more what inadequate information physical examination may afford of the actual condition of the lungs. We all knew from the patient's general condition that the lungs were more extensively involved than the physical signs denoted. At one time the possibility of concurrent tuberculosis came to mind, and the sputum was examined for tubercle bacilli twice with negative results.
The necropsy showed definite ulceration of the small intestine. Both lungs were almost completely consolidated, though the left was more affected than the right. Some thin lymph covered the apex of the upper lobe of the left lung. The anterior third of the upper lobe was aerated, though congested and oedematous. The posterior two-thirds, with the exception of a thin marginal strip, was solid. In this solid area the tissue was red-brown in colour and absolutely airless.
Along the posterior margin there was a cavity l~in. X *in. with well-defined wall which contained a grey-white debris. The lower lobe was also completely consolidated with the exception of small marginal areas, and there were many small white patches and strands of grey hepatization. There were some twelve [Q. J. M., Jan., 1916.] I to fifteen foci of breaking down lung tissue in the solid portion, suggestive of commencing cavity formation. Microscopically, the section showed intense packing of the lung tissue with small round cells, with complete obscuration of the alveolar arrangement in places. In addition, there was a considerable exudate of lymph and evidences of proliferation of the fixed connective tissue cells. The whole picture was one of broncho-pneumonia, which had advanced in places to wide necrosis and abscess formation (Plate 6).
There was an abscess of the lung in another case (13), which will be referred to later.
The remaining two cases with prominent respiratory manifestations were examples of broncho-pneumonia, and in one of them (2) there was an infarct with a pleural effusion.
Circulatory System.
A pulse slow in proportion to the temperature is one of the most characteristic features of paratyphoid, and the bulk of the cases have a rate lying between 70 and 90. In the severe cases, however, the pulse is rapid, and there is no single sign so significant and prophetic. If the pulse is recorded on the same chart as the temperature this feature is brought out clearly. Whereas in the ordinary case of paratyphoid the tracing of the pulse is well below that of the temperature, in more severe conditions the pulse tracing rises, first intermingling with the temperature record and then l'iRing more and more above it. Inspection of Chart II illustrates this point well. The pulse tracing at first blended with but soon rose above the temperature tracing, and. was from the first prophetic of evil, keeping at a high rate while the temperature was intermitting. The same point is well illustrated. by Case 1; the patient was toxic and had. broncho-pneumonia from infection by paratyphoid. A. On the seventeenth day there was improvement both in pulse and. temperature. On the twentieth day the temperature rose moderately, but the pulse tracing rose above it, and on the twenty-fourth day perforation occurred.
This tachycardia during the active stage of the disease only holds its significance so long as the temperature is above 100 0 F. It must be carefully distinguished from the tachycardia of convalescence, which has features of its own.
The pulse was soft and in six of the seventeen cases dicrotic. The apex beat in paratyphoid is not infrequently difficult to palpate, and in such cases with the polygraph a cardiogram can with difficulty be obtained. This is in keeping with the flabby and pale condition of the cardiac muscle sometimes found. Displacement outwards of the apex beat was not a marked. feature, even when the heart was failing. Endocarditis was not once recorded.
The blood. pressure varies. The highest recorded. systolic pressure in this series was 130. It is more commonly 115-110, or even lower. The difference in reading between the diastolic and systolic pressure seemed small.
In three cases special study was made of the circulation by Captain Marri», . :~;~:~.
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. . (,. :;).~~' " ... Case 15. Pulse 90-125 dicrotic. Blood pressure 110-115 throughout. A few days before death ventricular extra-systoles occurred. This was a very toxic case which developed a suppurative parotitis, probably due to a very dry mouth and pharynx.
Case 9. Pulse 120-130 dicrotic. Blood pressure 120-130. Vessels thick and tortuous. On the thirty-fourth day showed heart-block as well as alternation of pulse. Periodic respiration during the three days preceding death. Heart, though large and fatty, did not show enlargement to percussion during life.
Case 16. Pulse mounted from average of 100 to 120 and 130, and reached 168 before death. It was dicrotic throughout. The systolic blood pressure was 95, dropping to 75 twenty-four hours before death with a diastolic of approximately 50. Heart post mortem was pale, flabby, and rather small.
When the condition of the patient was grave T~O gr. strophanthin intravenously reduced the pulse from 168 to 145 in fourteen minutes, and later a second dose reduced it from 145 to 125.
The Spleen.
In eight cases the spleen was found enlarged post mortem; in six of these the enlargement had been detected during life, and in two it had not. In one case (No. 15) the spleen was half the normal size.
In the two following cases there were abscesses of the spleen. Case 14, Chart III. Admitted on the eighteenth day of disease complaining of pains all over, which were worse on left side of the chest and on deep breathing; abdomen not distended; spleen not palpable, but its region was tender; the pulse was slow, fever slight, and the general aspect was one of mild infection. On the twenty-second day there was a sharp pain at the left base, increased by breathing, but no physical signs except weakness of breath sounds. The pain passed and the general condition improved until suddenly, on the thirty-fourth day, the patient vomited, the temperature rose to 102·6°and the pulse to 128. Twelve hours later there were pain and rigidity on the left side of the abdomen, and the general condition, as shown by cyanosis and weak rapid pulse, was worse. On the thirty-fifth day there was falling temperature with rising pulse, and hiccough supervened.
On the thirty-sixth day death ensued.
Post mortem. there were no macroscopic lesions in the intestine. The spleen (Plate 7), however, presented the following features. It was considerably enlarged and dark red in colour. The upper pole was adherent to the stomach, and the lower pole was fixed to the colon. The lower pole was converted into an abscess cavity of the size of a hen's egg and contained thick curdy pus. Half an inch above and anterior to this abscess the surface of the spleen was mottled white and purple, and beneath this area another small abscess was found. Towards the hilum there was a third abscess cavity an inch in diameter and of irregular outline. The remaining pulp was congested and friable.
There was no perforation and no signs of peritonitis, and it is not quite clear why this patient died and so quickly.
Bac. paratyphoid B was obtained from the splenic abscess and pulp, and from the bile.
In life, cultures from blood, stools, and urine were negative. Agglutination was positive with paratyphoid B.
The full table was as follows: 
+ +
This case is an interesting example of paratyphoid without the usual localization in the intestine.
Case 7, Chart IV. Admitted on the ninth day ill, but only slightly toxic, with a characteristic tongue, a flat abdomen, diarrhoea and typical stools, but no spots and no splenic enlargement. Except for a persistence of the diarrhoea, progress was continuous and satisfactory until the twenty-third day, when perforation of an ulcer in the sigmoid occurred. There was a sudden onset of acute abdominal pain. Two hours later the abdomen was distended, motionless, and diffusely tender, and the liver dullness was absent. Operation five hours after the onset disclosed gas and faeces in the peritoneal cavity and three perforations in one necroti c ulcer in the sigmoid. The ulcer was sutured. Death occurred thirty-six hours later. It will be observed that perforation took place after an afebrile interval of six days. The patient had been cautiously fed.
At the autopsy there were six clean, healing ulcers of the ileum near the caecum. The large gut was thickly studded from caecum to rectum with punched-out ulcers, several of which were near perforation, besides the one which had given in the sigmoid.
The spleen contained two abscesses, each the size of a pigeon's egg. The bases of the lungs were engorged. Other organs called for no comment.
The bacteriological findings were as follows: blood culture was negative on the tenth day; three stools were negative on the tenth, eleventh, and twelfth days; the urine was negative on the tenth day, but positive on the sixteenth day.
Agglutinations were: The small gut. In one case of paratyphoid A infection (No.1) the ulceration of Poyer's patches was very marked, whilst in the other (No.2) there were obvious signs of the healing of recent ulcers in the intestine when the patient died from a subsequent typhoid infection. In twelve out of the fourteen paratyphoid B infections the small intestine was affected to a varying extent. Usually the Poyer's patches were deeply ulcerated, and the solitary lymphoid nodules were raised and varied in size from pinheads to large peas. The lower two feet of the ileum were the constant seat of the disease, and the neighbourhood of the ileo-caecal valve was the area the most intensely affected. The floor of the ulcers was constituted by the muscular coat or the peritoneum, and the edges of the ulcers were usually undermined and in all cases thickened (Plate 8).
In two cases the small gut showed no lesions. One of them (No. 14) has been already referred to. In the other (No.9) the large intestine was extensively ulcerated from the caecum to the pelvic colon. In a third case (No. 13), to be referred to later, there was no ulceration though Peyer's patches were raised (Plate 9).
Large intesti·ne. Judging from this series of cases the disease falls with more force on the large intestine in paratyphoid than in typhoid. This is shown by the frequency and extent of the ulceration in the caecum, appendix, and colon. Thus in ten instances of paratyphoid B infection the large intestine from the caecum to the pel vic colon was involved, the ulceration being most marked in the caecum and the colon as far as the splenic flexure. In the milder examples the lymphoid nodules were raised, hyperaemic, and umbilicated, whereas in the severer forms there were ulcers of varying sizes and depths. A characteristic condition is shown in Plate 10, where the large bowel is riddled by small ulcers, some of which have coalesced. Notwithstanding the marked distribution of ulcers in the largo intestine, it is noteworthy that there were no clinical manifestations especially suggestive of it. Moreover, in typhoid the large bowel is more often affected than is commonly supposed. The condition of the large intestine is not mentioned in two post-mortem records, and in the remaining two cases (Nos. 13 and 14) of paratyphoid B infection, in which neither the large nor the small intestine was ulcerated, there were abscesses in the liver and the spleen respectively.
Appendix. The appendix was a focus of mischief causing peritonitis in three cases. In two of these (Nos. 6 and 13), in which paratyphoid B was the cause, it was acutely inflamed. In No.6 there was gangrene of the appendix, at the base of which there was a perforated ulcer. In the other case (No. 13) .
the tip of the appendix was intensely inflamed, general peritonitis and portal pyaemia had followed, and paratyphoid B was isolated from the pus both in the right iliac fossa and the liver.
The appendix was the seat of the perforation of a typhoid ulcer in one case of paratyphoid A.
These three cases are worthy of more detailed description. Case 6, Chart V. Admitted on twentieth day, drowsy, flushed, and toxic; abdomen slightly distended and painful; pulse rapid (110-120) and soft; heart and lungs showed no abnormal signs. On the twenty-fifth day more abdominal pain with repeated vomiting, but the abdomen moved and was not distended. The vomiting consisted of bile and, later, of coffee-grounds material, and death ensued on the twenty-sixth day.
At the autopsy the peritoneal cavity contained thin, purulent fluid, and its surface was injected everywhere. The appendix was gangrenous in its proximal two-thirds and its mesentery also. There was severe and deep ulceration for five feet above the ileo-eaecal valve and affecting the solitary follicles rather than Peyer's patches. Several ulcers were down to the peritoneal coat. Mesenteric glands were of the typical chocolate colour.
'I'he blood in life and the bile after death both gave a positive culture of paratyphoid B.
Case 13, Uhart VI. Admitted on the eleventh day, jaundiced and looking ill ; the tongue was suggestive; the abdomen tumid and tender, especially over the gall-bladder; neither liver nor spleen was felt; there were a few spots. Pulse throughout indicated a severe infection. Bowels were constipated, and the motions contained bile. Patient became increasingly toxic, and abdominal tenderness became more marked. On the twenty-sixth day a tumour was felt in the right lower quadrant of the abdomen and at operation pus was found, apparently connected with the appendix, and was freely drained. There was only a transitory improvement after the operation. The jaundice deepened, wasting and weakness increased, and death occurred on the fifty-seventh day.
At the autopsy there was diffuse peritonitis due to a gangrenous appendix bound down in an abscess cavity in the pelvis. The liver was enlarged, and contained multiple abscesses. A liver abscess had penetrated the right diaphragm and produced an abscess in the lower lobe of the right lung and an empyema at the base of the right pleura. Peyer's patches were prominent, but there was no definite ulceration in small or large intestine.
The bacteriological findings were: Blood culture negative on twelfth day. Stool and urine cultures negative. Agglutinations with all three organisms were negative in all dilutions from 1 in 50 to 1 in 2,500 on two separate occasions.
Pus from the abscess showed positive culture of paratyphoid B and so did the bile.
This case is remarkable in many ways. Jaundice was a feature. The iii:
:I: brunt of the disease had fallen on the appendix, and manifestations in the rest of the intestine were ill-defined. There was no acute perforation, but a secondary portal pyaemia and abscesses in the liver and lung. The blood, urine, and stool cultures and agglutinations were negative, supporting the view that negative bacteriological results are not so certain a guide as positive ones. These negative results are curious in the light of the fact that the pus from the liver and the bile gave positive cultures of paratyphoid B. An alternative explanation suggests itself, viz. that an acute appendicitis supervened at the end of a mild attack of paratyphoid fever, that the portal pyaemia was the result of the appendicitis, and that the liver abscesses were subsequently infected by paratyphoid from the biliary passages. In support of this view there was a history of two attacks of severe abdominal pain during the preceding twelve months.
Case 1, Chart VII is an example of paratyphoid A ending fatally from a perforation of an ulcer in the appendix. The onset was gradual, with malaise, fever, and diarrhoea. The patient was admitted on the seventh day, ill and toxic, pulse 110-120, tongue typical, abdomen not distended, spleen not enlarged, a few spots, and signs of bronchitis. On the ninth day spots were profuse, and broncho-pneumonia had supervened, and the general condition was worse, but there was no distension. On the sixteenth day some improvement was apparent, but on the nineteenth day there was a rigor and further infection. On the twenty-first day there was improvement in the lungs, pulse, and temperature. On the twenty-third day there were symptoms of peritonitis, but no pain or tenderness, and the clinical picture did not resemble that of an ordinary ruptured appendix. Death occurred on the twenty-fifth day. Blood culture on the seventh day showed paratyphoid A. The complete bacteriological findings are to be found in Table 1 .
Autopsy-general peritonitis. Some thin discoloured pus in the pelvis. The appendix pointed downwards and in its proximal third there was a perforation caused by a paratyphoid ulcer, above and below which the tissues were apparently normal (Plate 11). Peyei~'s patches 'were ulcerated above the ileocaecal valve and in the caecum the follicles were also slightly ulcerated. The lungs showed broncho-pneumonia.
There were thus five cases of peritonitis, two caused by inflamed appendices, two by acute perforations, and in one the cause was undiscovered, though it was thought to be a perforation and was operated on for such. Of the perforations, one was situated in the appendix and the other in the sigmoid.
Haemorrhage contributed materially to the death of four patients (Nos. 8, 9, 15, and 16) . In one of these (No.8) the death occurred on the fourth day in hospital, and on the twentieth day of the disease, from severe and repeated bleeding. Two died on the thirty-eighth and thirty-ninth days of the disease respectively, and one not earlier than the thirty-fifth day. All four cases were toxic. In three of them both large and small intestines were ulcerated, and in a fourth the ulceration was confined to the large gut. In no instance could any focal origin of bleeding be confidently determined.
There were two cases of mixed infection, viz. (a) paratyphoid B with cerebro-spinal meningitis, the organism of the former being isolated from the blood and stool and that of the latter from the cerebro-spinal fluid; (b) the other (2) was specially interesting for the following reasons:
(a) The patient had a double infection by the Bac. paratyphosus A and the Bac. typhosus.
(b) He had thrombosis of the left femoral and left external iliac veins.
(c) Four relapses occurred during the course.
(d) In the last relapse he had pulmonary infarction, and death was due to the subsequent severe lung affection on the 127th day from the onset.
A full account of the bacteriological examinations is given in 'fable I (Case 2). The following points are noteworthy: The patient had had no protective inoculations. Admitted on the twelfth day of the illness, the patient appeared to be typical of a rather severe enteric group infection, and his blood gave a pure culture of Bae. paratyphosus A. The serum on this day and on the eighteenth day strongly agglutinated the stock paratyphoid A bacillus, and gave no reaction with Bac. typhosus or Bac. paratyphosus B. By the twenty-second day the patient was obviously improving, and during this time he had had a swinging temperature (rather characteristic of paratyphoid A infection) from 99°to 102°. On the twenty-third day, however, the temperature range became steadier, remaining between 102°and 104 0 for five days. On the twenty-fourth day the serum agglutinated Bac. typhosus as well as Bac. paratyphosus A. It gave the same reaction on the twenty-ninth day, but the reaction with Bao, paratyphosus A had much diminished. On the twenty-seventh day thrombosis of the left femoral vein was first noted. The duration of this primary attack of fever lasted forty-eight days.
The patient had four relapses with four, twenty, sixteen, and ten days' pyrexia respectively. During the second relapse the patient was given two injections of paratyphoid A vaccine without obvious effect. In the middle of the third relapse a blood culture was negative. At the post-mortem a pure culture of Bac. typhosus was grown from every viscus examined (gall-bladder, spleen, mesenteric gland, and thrombosed vein), thus proving the presence of a second infection.
'I'he date of the second bacillary invasion is not quite clear. The agglutination reactions suggest that it was before the twen ty-fourth day, but not much before the eighteenth day; also the temperature range altered on the twentythird day.
Thus it would seem likely that when the patient carne into hospital he had reached the twelfth day of a paratyphoid A attack and was in the midst of the incubation period of typhoid; that for a while the two infections reigned together, and later the paratyphoid A disappeared, leaving the typhoid to reign alone. The relapses were thus probably due to Bac, typhosus.
cases
The causes of death may be summarized as follows: 
Complications.
Apart from perforation, haemorrhage, and pulmonary manifestations, these cases seem to point to a tendency to pus formation. Thus abscesses of the spleen were found twice (Nos. 7 and 14); round appendix twice (Nos. 6 and 13) ; in the liver once (No. 13), and of lung twice (Nos. 3 and 13); and empyema occurred in connexion with one of the lung abscesses.
Beyond these there was one instance (No.2) of left femoral thrombosis with pulmonary infarct and left pleural effusion.
No small part of the value of these records lies in the complete bacteriological observations, for which we are greatly indebted to Oaptain J. L. Wood and Captain W. H. Tytler.
Treatment.
Followed the usual lines. Two patients were treated with paratyphoid sensitized vaccine, one (No.2) as above, and the other (No.3) received 250 millions on the eighteenth, 375 millions on the nineteenth, and 500 millions on the twentieth day. Neither benefit nor the reverse apparently followed.
Laparotomy was performed on four of these cases, on two for peritonitis due to suppuration round the appendix (Nos. 6 and 13), and on two for perforation. In one of the latter (No. 10) the evidence at the onset was vague, and operation was not undertaken until twenty-four hours later, and even then the ulcer which caused the peritonitis was not found; but in the other (No.7) the abdomen was opened within five hours of the commencement of symptoms. The results in these two cases are in keeping with those for perforation generally at the hospital in which these cases occurred. So far there has been no recovery, and this notwithstanding that the external conditions give every chance for success in that the patients are constantly under the eyes of skilled observers and the surgery is in the hands of a skilled abdominal operator, Major Davies-Colley.
It is the internal conditions which are so unfavourable. For one ulcer which is through there may be several which are nearly so, and the reactive power, both local and general, is down to vanishing point. This was so, for instance, in Case 7, in which there were several ulcers almost as bad as the one which had actually perforated. It would seem that the only cases in which we can expect success are those in which some odd ulcer has gone deeper than its fellows and perforated the weak link in a chain which otherwise has some strength left; and it is these fortunate cases which fully justify resort to operation when perforation has been diagnosed, and provided sufficiently skilled surgical aid is available. During life. A blood culture and a stool culture made in second (?) week of illness both grew Bac. Para. B. The cerebrospinal fluid showed microscopically the Meningococcus intra-cellularis, which organism was also obtained on culture
II.
The Liver.
Not mentioned
The Kidneys.
Cloudy swelling
The Heart.
Normal
Lungs and Pleura. Section of left lung. The anterior portion of the upper lobe is congested, though aerated; the posterior portion is consolidated, and there are two abscess cavities in the centre of areas of consolidation.
The whole of the lower lobe is occupied by broncho-pneumonic areas of consolidation, which in many places have broken down into abscess cavities. At the base of the lung a small abscess appears through the pleura. PLATE 7. 'I'he spleen shows a large abscess cavity at its lower pole, and along the anterior margin a small cavity has been opened. Between these two cavities the spleen is mottled yellow and blue-grey, and indicates an underlying third abscess. The wall of the lower abscess is adherent to the colon. PLATE 11. There is an ulcer of the appendix which has a large perforation; the appendicular tissue around the ulcer was apparently healthy.
Section of Left Lun g . The ante rior porti on of the upp er lobe is congested though aerated ; the posterior porti on is consolid at ed , and there arc two abscess cavities in the centre of areas of conso1illati on.
T he whole of the lower lobe is occup ied by Broncho -pneumonic area s of consolida tion, which in many places have broken down into abscess cavities.
At the base of the lun g a small abscess
